Regular monitoring of microbial quality of water used for drinking is an important aspect of public health. Microbiological quality, using a novel microbial water quality test kit -Compartment Bag Test (CBT; AguaGenX, LLC, Chapel Hill, NC, USA), and physical parameters (pH, dissolved oxygen, turbidity, temperature and electrical conductivity) of 94 different water sources used by communities in the Ahenema Kokoben area of Ghana for drinking were tested. Using the WHO drinking water quality risk categories for the presence of Escherichia coli indicator bacteria, only 56% (53/94) of the water sources were safe for drinking, while 29% (27/94) of the water sources were classified as high risk and unsafe for human purposes. Some of the physical parameters were also higher than guideline values and could have been a contributing factor to poor water quality. Overall, the CBT proved to be a reliable alternative to traditional and laboratory-dependent microbial drinking water quality tests which can be easily used by water authorities to make sure that water is safe to drink.
INTRODUCTION
The provision of safe and accessible drinking water is an effective pathway to health promotion and poverty , but are rather 'technologies with a high level of probability to deliver safe and clean drinking-water' (WHO ). The Sustainable Development Goals (SDGs), especially target 6.1, therefore, hope to achieve universal and equitable access to safe and affordable drinking water for all by 2030. The assessment of microbial quality of drinking water is the next big step in the quest to meet this target (Bain et al. ) .
Major microbial threats are related to the consumption of water that is contaminated with faeces from either humans or animals (Dufour et al. ) . Although longterm solutions will require improvement in water quality and sanitation infrastructures, a great deal can be achieved through more frequent and widespread water quality testing This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence (CC BY-NC-ND 4.0), which permits copying and redistribution for non-commercial purposes with no derivatives, (WHO ; Launch ). There are, however, significant challenges in implementing efficient microbial water quality tests that are appropriate for low-resource settings such as rural and peri-urban Ghana (Bain et 
MATERIALS AND METHODS

Study area
Ahenema Kokoben (Figure 1 ) is a peri-urban community in the Atwima-Kwanwoma District of the Ashanti Region 
Sample sources
Inventory of drinking water source points in the Ahenema
Kokoben community yielded a total of 123 drinking water sources. Stratified randomisation, based on water source type (yard tap, communal tap, hand dug well, borehole and spring), was used to select a total of 94 (76%) of drinking water sources to be included in the study and tested for physical and microbial parameters. The water sources comprised of eight communal taps, nine yard taps, three boreholes, 47
hand dug wells, 25 tank water and two springs (Table 1) .
Sample collection
The APHA/AWWA/WEF () standard method for the examination of water and wastewater (1060A) general sampling protocols was used in this study. A sampling of water was done once off during 13 days which was spread over 4 weeks. Sterilised 100 mL glass bottles were used to collect water samples which were then stored in an ice-chest stocked with crushed ice. The sample collection bottles were sterilised daily for re-use.
Sample testing
Physical parameter testing
Physical parameters were measured in situ during sample collection. They included temperature, pH, electrical conductivity (EC) and dissolved oxygen (DO). EC, pH and temperature were measured using a Eutect Multi-parameter instructions.
Microbiological quality testing
The Aquagenx CBT (Aquagenx Chapel Hill, NC, USA) was 
Statistical analysis
Data entry was entered into Microsoft Excel spreadsheets where it was cleaned, and the Stata 14 statistical package was used for data analysis. The data were descriptive in nature including percentages, frequencies, and cross tables. water into premises' but such dwellings were mostly gated and residents were absent during weekdays when samples were taken.
Quality of water sources
Physical characteristics
A summary of the physical characteristics of the 94 water sources is presented in Table 2 . The Ghana Standard Authority (GSA)'s (Ghana Standards Authority ) Tap (yard and communal) Both communal and yard taps were connected to the municipal water supply system which derives its source from the Barekese Dam in Kumasi. Supply is intermittent; households have to store water. Communal or public taps were shared by the whole community and were operated on a commercial basis. Yard taps were mostly shared by more than one household and located in the compound.
Boreholes
Mostly communal or public because it is more expensive to construct. Communal boreholes were fitted with hand-pumps while privately owned ones had electric pumps.
Hand-dug wells (protected and unprotected)
These were circular wells 5-20 m deep and may be lined or unlined.
Water is generally drawn with a rope tied to a water collection bowl. The rope and the collection bowl are sometimes left outside the well or hung inside the well. Hand-dug wells are sometimes fitted with hand-pumps or electric pumps.
Tank water Water storage tanks were mostly employed to minimise the effect of intermittent water supply from the municipal water supply system or unreliable electricity. Water from the municipal water supply system is pumped or flows under gravity into tanks owned by households and private water vendors during periods of regular water supply. Water from hand-dug wells and boreholes, which are reliable sources, are also sometimes pumped into overhead storage tanks. Water from the tanks then flows under gravity.
Springs
These are natural water bodies. Springs were not properly protected from animals. The natural vegetative cover was the only barrier to contamination. Bird droppings pose the greatest threat to the quality of these sources. Domestic animals such as goats and sheep rarely get to the springs.
recommended that a minimum value for pH in water used for drinking purposes is between 6.5 and 8.5. In this study,
the mean values for all sources were within the guideline values. There is no guideline value for temperature, although the GSA states that the temperature should not be objection- Unprotected dug wells, additionally, could be contaminated due to debris carried by the wind (Dekker et al. ) .
Microbial quality of water sources
The drinking water source test results from the CBT tests are shown in Table 3 and categorised following the WHO microbial water quality risk categories. A total of 56% (53/94) of the water sources tested were negative for any There was, however, a slight concentration of sources which tested positive for E. coli in the northern part of the area. The contamination did not happen with tap water found in that area but only in the groundwater sources.
These sources were close to a polluted spring, which potentially contaminated the groundwater sources (US EPA ).
CONCLUSIONS
The CBT simplified the microbial water quality testing and was convenient and suitable in a low-resource setting. of the 94 water sources in the Ahenema Kokoben community were safe to drink which must be a concern for health authorities. To achieve the SDG, regular monitoring of microbial water quality is key to improving public health.
Point-of-use technologies should also be employed to complement efforts in improvements in water quality at the source (Sobsey et al. ) .
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